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protocol comprises an asynchronous request signal from the first bus requesting 
a data transfer and an asynchronous reply signal from the second bus indicating 
that data has been sent or is available. 

Brief Summary Text - BSTX (16) : 

To achieve these and other advantages and in accordance with the purpose of 
the invention, as embodied and broadly described, the invention provides for a 
bus interface system in communication with first and second computer 
components, comprising a f i rst bus associated with the first component, the 
first bus having a first characteristic speed, data width, and protocol; a 
second bus associated with the second component, the second bus having a second 
characteristic speed, data width, and protocol, wherein at least one of the 
second characteristics is different from the first characteristics; a first 
state machine communicating with the first bus ; a second state machine 
communicating with the second bus ; and data storage means associated with the 
first and second buses, the first and second state machines being in selective 
communication using an asynchronous handshaking protocol, whereby data is 
transferred between the first and second buses . 

Brief Summary Text - BSTX (17) : 

In another aspect, the invention provides for a method of asynchronous dual 
bus conversion using first and second state machines for a computer system 
having a f i rst bus having a first characteristic speed, data width, and 
protocol, and a second bus having a second characteristic speed, data width, 
and protocol, wherein at least one of the second characteristics is different 
than the first characteristics, the method comprising the steps of: storing 
data to be transferred in a data storage means; initiating an asynchronous 
request signal by the first state machine in communication with the first bus, 
having a format comprising the first characteristics, thereby requesting that 
data in the data storage means be transferred; and initiating an asynchronous 
reply signal by the second state machine in communication with the second bus, 
having a format comprising the second characteristics, thereby signalling that 
the data has been sent or is available. 

Drawing Description Text - DRTX (6) : 

FIG. 4 is logic diagram of clocked flip-flops for use with the asynchronous 
signals of the present invention. 

Detailed Description Text - DETX (17): 

One way to eliminate the metastability problem is through the use of clocked 
D flip-flops . In a D flip-flop, the output is equal to the value of the stored 
state inside the element. The output of a flip-flop changes only an a clock 



OjtAb ■ browser - 


lj: (JJ IZ ana ( w fii„. | us b/ iuhsz | I ag: 5 | uoc: i/J | ■r-ront Kage" 1/1 ( i otai images y) | r-ront Hage 




jp §*ffi ^ 







United States Patent m 

Goodnowetal 



iMiilMiiiniiii 

. nil Patent Nnmben 5,710^2 
[431 Date of Wcnti Jan. 20, 1998 



U8HG D0OTL1 BEOS M4C8BO 



TO 



W4 



CfVt 



pa to. a.* — 



.GMI1MBS Off 1304 



. 2fS3#T, 3?S30^ 593/3*?; 



M 

USL SOSOT DOCUMENTS 
4^3>W MSN Otffar. 

Vim QOm , , IfUQU 



SMI** W9W 

imm nam Loads et . 



4ov«a 4jbh flf n» intern , Cadi. TOtom * 



tS7) 



AWTJUCT 



A tsa tnfifftat tysoBD. ud ostftad far assnaofcttfofi 
tescca fflfaat easprar anpoMBti hnbj banutt 
dBfcmfi ipwdi, 4m wteia, a jwtwcJ* A fir* oO 



i rttt Kcced ben. EtA d ft* 




B8 BBB0 H 













nan 


SKI 




Sim 








A 


55 


B 



Jl 



IQjbASi Browser -lj: (Jpz ana ("tn... | ua tHUbSZS A | lag: 5 | uoc: j/j | r-ormat : kwiu BtgifoS 



3 



US-PAT-NO: 

DOCUMENT- 1 DE NT IF I ER : 
TITLE: 



5406525 

US 5406525 A 

Configurable SRAM and method for providing the same 



KWIC 



Abstract Text - ABTX (1) : 

A configurable SRAM (21) is provided that is full diffused for increased 
speed and density and configurable for different word widths . Configuration 
signals are applied to control logic (28) for selecting a word width . The word 
width is smaller than or equal to a bit string of configurable SRAM (21) . In a 
write operation, data input registers store and couple a word to a second bus . 
A shifter (27) receives the word from the second bus and shifts the bit 
locations of the word. A multiplexer (26) couples the shifted word to a first 
bus where write circuitry of read/ write circuitry (24) writes the word to a 
selected bit string of a memory array (22) without affecting other bits of the 
selected bit string. 

Brief Summary Text - BSTX (4) : 

Gate arrays are designed to be extremely efficient at forming simple logic 
blocks commonly used in digital circuits. For example, NAND gates, NOR gates, 
inverters, and flip flops . Efficiency of metallization (or routing) of a gate 
array is measured by the total number of transistors used versus the total 
number of transistors in the gate array. Circuits formed with the simple logic 
blocks described above typically achieve efficiencies of approximately 80 
percent or less. 
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DOCUMENT- IDENTIFIER: US 5325330 A 

TITLE: Memory circuit with foreshortened data output signal 
Drawing Description Text (10) : 

FIG.. 9 is a schematic diagram of a helper flip flop included in an alternate 
embodiment of the sense amplifiers of the memory device shown in FIG. 1. 

Detailed Description Text (19) : 

Prior to coupling to the data output buffer, the signals on the 10 lines are 
amplified. Two circuits for such amplification will be discussed. The first is 
called a DC sense amplifier and is similar to an analog differential amplifier 
(FIG. 5) . The second is a bistable circuit called a helper flip flop (FIG. 9) . 

Detailed Description Text (41) : 

FIG. 9 is a schematic diagram of helper flip flop 500 included in an alternate 
embodiment of sense amplifiers 22 shown in FIG. 1. Helper flip flop 500 is used in 
place of DC sense amplifier 270 shown in FIG. 5. DC sense amplifier 270, in some 
applications will operate at increased power dissipation compared to helper flip 
flop 500. 

Detailed Description Text (42) : 

Outputs of helper flip flop 500 are coupled to global 10 lines 128 and 130 shown on 
FIG. 3 or, alternatively, lines 462 and 464 shown on FIG. 8. FET 510 equilibrates 
lines 520 and 522. Thus, at the initiation of a read operation, GI01 and GI02 have 
matching signal levels. 10 signals 262 and 266 representing data read from an 
addressed memory cell (shown also on FIG. 4) are gated through FETs 502 and 504 
respectively at a time determined by a fixed delay from the falling edge of RAS*. 
Global 10 signals GI01 and GI02 on lines 520 and 522 separate as soon as cross- 
coupled FETs 506 and 508 attain a stable state matching the state of 10 lines 262 
and 266. 

Detailed Description Text (43) : 

As described above, helper flip flop 500 depends for operation on delay circuitry 
driven from RAS*. The access time of a memory device employing helper flip flop 500 
depends on a predetermined worst case calculation of when data on 10 lines 262 and 
266 is valid from any addressed cell. In contrast, in a memory device employing DC 
sense amplifier 270, the access time depends on a measurable condition of validity 
signified directly by 10 lines 262 and 266 for the particular cell addressed to be 
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File: PGPB 
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APPL-NO: 10/ 773074 [PALM] 
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RELATED-US-APPL-DATA : 

Application 10/773074 is a division-of US application 09/652390, filed August 31, 
2000, US Patent No. 6704828 



INT-CL: [07] G06 F 13/14 



US-CL-PUBLISHED: 710/305 
US-CL-CURRENT: 710/305 



REPRESENTATIVE-FIGURES: 2 



ABSTRACT : 



A data amplifier configured to allow for fewer data lines and/or increased 
processing speeds. Specifically, multiple helper flip-flops are used to prefetch 
data in a data amplifier. The helper flip-flops are configured to latch one or two 
of the data bits from a 4-bit prefetch in an alternating periodic fashion, thereby 
necessitating fewer data lines. Alternatively, the number of data lines can be 
maintained and faster bus processing speeds may be realized. 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] The 'present application is a divisional of U.S. application Ser. No. 
09/652,390, filed on Aug. 31, 2000. 
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File: USPT 
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DOCUMENT-IDENTIFIER: US 5325330 A 

TITLE: Memory circuit with foreshortened data output signal 



Drawing Description Text (10) : 

FIG. 9 is a schematic diagram of a helper flip flop included in an alternate 
embodiment of the sense amplifiers of the memory device shown in FIG. 1. 

Detailed Description Text (19): 

Prior to coupling to the data output buffer, the signals on the 10 lines are 
amplified. Two circuits for such amplification will be discussed. The first is 
called a DC sense amplifier and is similar to an analog differential amplifier 
(FIG. 5) . The second is a bistable circuit called a helper flip flop (FIG. 9) . 

Detailed Description Text (41): 

FIG. 9 is a schematic diagram of helper flip flop 500 included in an alternate 
embodiment of sense amplifiers 22 shown in FIG. 1. Helper flip flop 500 is used in 
place of DC sense amplifier 270 shown in FIG. 5. DC sense amplifier 270, in some 
applications will operate at increased power dissipation compared to helper flip 
flop 500. 

Detailed Description Text (42) : 

Outputs of helper flip flop 500 are coupled to global 10 lines 128 and 130 shown on 
FIG. 3 or, alternatively, lines 462 and 464 shown on FIG. 8. FET 510 equilibrates 
lines 520 and 522. Thus, at the initiation of a read operation, GI01 and GI02 have 
matching signal levels. 10 signals 262 and 266 representing data read from an 
addressed memory cell (shown also on FIG. 4) are gated through FETs 502 and 504 
respectively at a time determined by a fixed delay from the falling edge of RAS*. 
Global 10 signals GI01 and GI02 on lines 520 and 522 separate as soon as cross- 
coupled FETs 506 and 508 attain a stable state matching the state of 10 lines 262 
and 266. 

Detailed Description Text (43): 

As described above, helper flip flop 500 depends for operation on delay circuitry 
driven from RAS*. The access time of a memory device employing helper flip flop 500 
depends on a predetermined worst case calculation of when data on 10 lines 262 and 
266 is valid from any addressed cell. In contrast, in a memory device employing DC 
sense amplifier 270, the access time depends on a measurable condition of validity 
signified directly by 10 lines 262 and 266 for the particular cell addressed to be 
read. 
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ART-UNIT : 251 

PRIMARY- EXAMINER : LaRoche; Eugene R. 
ASSISTANT-EXAMINER: Nguyen; Tan 
ATTY-AGENT-FIRM: Bachand; William R. 

ABSTRACT: 

A memory device output buffer circuit provides an output data signal only when data 
is valid. According to the present invention, the circuit for a memory read 
function provides a pair of signals equilibrated prior to each read operation. Data 
is valid when the signals are complementary. For a tristate output, the 
complementary condition enables the output buffer. In a semiconductor dynamic 
random access memory (DRAM) connectable to a bidirectional data bus, the three- 
state output buffer of the present invention is not enabled during a read operation 
until data is valid. Spurious output data signals are prevented from consuming 
power. As an additional benefit, the bus is not dedicated to the memory when valid 
data is not yet available. 

20 Claims, 9 Drawing figures 



Previous Doc 



Next Doc 



Go to Doc# 



h 



e b 



b g eeef c 



e gff 



e ge 



Record Display Form 



Page 1 of 1 



First Hit Fwd Refs 



Previous Doc Next Doc 



Go to Doc# 




L10: Entry 11 of 18 



File: USPT 



Jul 2, 2002 



DOCUMENT-IDENTIFIER: US 6414904 B2 

TITLE: Two channel memory system having shared control and address bus and memory 
modules used therefor 



Abstract Text (1) : 

A memory system, which can improve the operation speed of a data bus and is 
suitable for widening bandwidth by extending the width of the data bus, and memory 
modules used for the memory system are provided. In the memory system, data buses 
of a first channel and data buses of a second channel are extended from a memory 
controller and are arranged on the left and right of a common control and address 
bus, respectively. Memory modules of a first group are loaded in the data buses of 
the first channel and memory modules of a second group are loaded in the data buses 
of the second channel. Also, in the memory system, the memory modules share the 
common control and address bus positioned in the center. Also, the memory modules 
are arranged so that some parts of the memory modules overlap each other and that 
the memory modules of the first group and the memory modules of the second group 
cross each other. Each of the memory modules includes a plurality of memory devices 
mounted on the memory module, a signal input and output portion positioned on a 
side of the memory module, the signal input and output portion for connecting the 
memory module to a connector on a system board, a buffer mounted on the memory 
module, and a control and address bus connected between the signal input and output 
portion and the buffer. The memory devices are sequentially connected to the output 
line of the buffer so that a signal that passed through the control and address bus 
is input to the respective memory devices at time intervals through the buffer. 
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ART-UNIT: 2824 

PRIMARY- EXAMINER : Elms; Richard 
ASSISTANT-EXAMINER: Nguyen; Hien 
ATTY-AGENT-FIRM: Mills & Onello LLP 

ABSTRACT : 

A memory system, which can improve the operation speed of a data bus and is 
suitable for widening bandwidth by extending the width of the data bus, and memory 
modules used for the memory system are provided. In the memory system, data buses 
of a first channel and data buses of a second channel are extended from a memory 
controller and are arranged on the left and right of a common control and address 
bus, respectively. Memory modules of a first group are loaded in the data buses of 
the first channel and memory modules of a second group are loaded in the data buses 
of the second channel. Also, in the memory system, the memory modules share the 
common control and address bus positioned in the center. Also, the memory modules 
are arranged so that some parts of the memory modules overlap each other and that 
the memory modules of the first group and the memory modules of the second group 
cross each other. Each of the memory modules includes a plurality of memory devices 
mounted on the memory module, a signal input and output portion positioned on a 
side of the memory module, the signal input and output portion for connecting the 
memory module to a connector on a system board, a buffer mounted on the memory 
module, and a control and address bus connected between the signal input and output 
portion and the buffer. The memory devices are sequentially connected to the output 
line of the buffer so that a signal that passed through the control and address bus 
is input to the respective memory devices at time intervals through the buffer. 



24 Claims, 5 Drawing figures 
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DOCUMENT-IDENTIFIER: US 5559969 A 

** See image for Certificate of Correction ** 

TITLE: Method and apparatus for efficiently interfacing variable width data streams 
to a fixed width memory 



Brief Summary Text (22): 

A number of memory devices may be coupled together via a second bus . The second bus 
may operate at a lower speed than the first bus such that slower memory accesses 
may be made over the second bus . As stated above, typical memory devices may not 
operate at the same speed as high speed processor devices. In the exemplary 
embodiment, the first bus may operate at twice the frequency of the second bus . To 
compensate for this frequency differential, it is contemplated that the second bus 
may have a data width that is twice as wide as the first bus . The significance of 
the speed/width relationship between the first bus and the second bus will be 
discussed further infra. It is contemplated that other speed/width ratios fall 
within the scope of the present invention. 
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ART-UNIT: 235 

PRIMARY-EXAMINER: Harvey; Jack B. 
ASSISTANT-EXAMINER: Wiley; David A. 

ATT Y-AGENT- FIRM: Nawrocki, Rooney & Sivertson, P. A. 
ABSTRACT : 

An apparatus for and method of providing a system whereby a number of processors 
may communicate with a memory device and wherein the memory device may operate at a 
slower speed without substantially reducing the band pass of the computer system. 
Further, one or more of the processors may have a different data word width from 
the other processors and from the memory device. The present invention may minimize 
the amount of wasted memory bits contained therein by concatenating data words such 
that the resulting data word substantially matches the word width of the memory 
device. The present invention further allows predefined portions of a data word to 
be placed in an order and concatenated with predefined portions of the same data 
word or with predefined portions of other data words. A number of predetermined 
formats define the selection and the order that the predefined portions may be 
placed. Various formats are contemplated and are described herein. 

62 Claims, 11 Drawing figures 
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ART-UNIT: 2181 

PR I MARY -EXAMINER : Ray; Gopal C. 
ATTY-AGENT-FIRM: Fletcher Yoder 

ABSTRACT : 

A method and apparatus for reducing the number of data read lines needed in a 
memory device. Specifically, multiple helper flip-flops are used to prefetch data 
in a memory device. The helper flip-flops are configured to latch one or two of the 
data bits from a 4-bit prefetch in an alternating periodic fashion, thereby 
necessitating fewer data lines. 

18 Claims, 7 Drawing figures 
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